APOBEC3 proteins inhibit human LINE-1 retrotransposition.
The human cytidine deaminase family APOBEC3 represents a novel group of proteins in the field of innate defense mechanisms that has been shown to be active against a variety of retroviruses. Here we examined whether members of the APO-BEC3 family have an impact on retrotransposition of human long interspersed nuclear elements (LINE-1s or L1s). Using a retrotransposition reporter assay in HeLa cells, we demonstrate that in the presence of transiently transfected APOBEC3A, L1 retrotransposition frequency was reduced by up to 85%. Although APOBEC3G and -3H did not influence L1 retrotransposition notably, expression of APOBEC3B, -3C, and -3F inhibited transposition by approximately 75%. Although reverse transcription of L1s occurs in the nucleus and APOBEC3 proteins are believed to act via DNA deamination during reverse transcription, activity against L1 retrotransposition was not correlated with nuclear localization of APOBEC3s. We demonstrate that APOBEC3C and APOBEC3B were endogenously expressed in HeLa cells. Accordingly, down-regulation of APOBEC3C by RNA interference enhanced L1 retrotransposition by approximately 78%. Sequence analyses of de novo L1 retrotransposition events that occurred in the presence of overexpressed APOBEC3 proteins as well as the analyses of pre-existing endogenous L1 elements did not reveal an enhanced rate of G-to-A transitions, pointing to a mechanism independent of DNA deamination. This study presents evidence for a role of host-encoded APOBEC3 proteins in the regulation of L1 retrotransposition.